Introduction
Pancreatic cancer is the second commonest gastrointestinal cancer, after colorectal cancer, in Canada, and most other European and North American countries. The incidence is estimated to be approximately 8-9 per 100,000 with 2,900 new cases reported in Canada in 1998 [1] . Unfortunately, most patients present with advanced locoregional or metastatic disease. Thus, the overall 5 year survival rate is dismal at less than 10%. Furthermore, most patients die within the first year following diagnosis. For the 10-20% of patients who have localized disease, pancreatic resection is generally the preferred treatment option. However, since most tumours are located in the head of the pancreas, this generally means a pancreaticoduodenectomy (Whipple procedure). Although the procedure is usually performed with a curative intent, it may potentially be beneficial as a palliative procedure in prolonging survival and improving quality of life and pain control. However, the Whipple procedure is a technically complex operation which includes the removal of the distal stomach, duodenum, first part of the jejunum, pancreatic head, lower end of the common bile duct and gall bladder so there are also concerns related to the performance of this procedure because of the high associated operative morbidity and mortality rates. This is of particular concern since it is a palliative procedure in most patients.
While operative mortality rates of 20% have been reported in the past, more recently operative mortality rates of 0-5% have been reported [2] [3] [4] [5] . In a series of 64 patients who had a palliative pancreaticoduodenectomy, Lillimoe and colleagues from Johns Hopkins University reported the hospital mortality was 1.6% which was similar to that of a group who underwent a palliative bypass procedure [5] . Complications can be significant including bile leaks, fistulas and bleeding. However, again, Lillimoe and colleagues reported similar post-operative morbidity rates (42% versus 32%) for patients undergoing resection or a bypass procedure. Because pancreaticoduodenectomy can be performed safely in expert hands, it has become a more accepted procedure for patients with pancreatic cancer. Furthermore, it has also meant that there is increasing scrutiny of the long term outcome of patients, especially their nutritional status and quality of life.
Nutritional status
Because of the major resection of the gastrointestinal and biliary tracts and pancreas, gastrointestinal dysfunction is a possibility with symptoms of dumping, delayed gastric emptying, early satiety and reflux as well as malabsorption due to pancreatic exocrine and endocrine deficiency. Our group studied 25 unselected patients who had had a Whipple procedure at least 6 months previously and were not known to have residual or recurrent disease [6] . These were compared to a control group of 25 patients who had undergone a cholecystectomy during the same time period. In each group, there were 13 males and 12 females, with a mean age of approximately 58 years. On average, the respective procedure had been performed 5 years previously. Both groups were surveyed with respect to their gastrointestinal symptomatology. As shown in Table I , there were no significant differences between the groups although slightly more patients in the Whipple group appeared to be restricted in the amount of food they could ingest and were affected by heartburn and greasy bowel movements. Only 1 patient in each group complained of mild early or late dumping. Patients with a pylorus sparing pancreaticoduodenectomy appeared to be less likely to complain of burping and fullness after eating (lof 9 versus 4 of 16), be restricted in the volume of food intake (1 of 9 versus 7 of 16) but were more likely to complain of heartburn (6 of 9 versus 4 of 16) although none of these differences were statistically significant. Similarly, Patti and colleagues reported that 8 of 10 patients who had a pylorus sparing procedure were free of gastrointestinal symptoms [7] . The post-operative nutritional status of subjects is listed in Tables II and in. Six patients follow a diabetic diet plus 1 required insulin and 3 required oral hypoglycemic agents. One patient in the Whipple group took pancreatic enzyme supplements (cotazyme) and also complained of difficulty maintaining his weight. There were no significant differences in their nutritional parameters. Formal studies to assess absorption were not performed. However, none of the subjects appeared to be clinically malnourished as judged by the Subjective Global Assessment. Dietary intake was comparable to that of the control group. The mean postoperative weight of the Whipple patients was greater than their mean preoperative weight and was also greater than their ideal weight. There was no significant difference in lean body mass or in dietary intake between the two groups. Skeletal and respiratory muscle function studies, which assess physical performance, also failed to reveal any significant differences between the groups nor between patients having a standard or pylorus sparing procedure [8] . The gut hormone status of patients was also assessed in this study. There were no significant differences in the mean basal, peak or integrated postprandial responses of the gut hormones with the exception of pancreatic polypeptide and gastrin (in patients having a standard Whipple procedure).
The absence of postprandial pancreatic polypeptide responses in both Whipple groups is consistent since the head of the pancreas is the major source for pancreatic polypeptide [9] . Although diabetes may constitute a significant problem after a conventional Whipple procedure, the results of this study suggested that postprandial insulin responses were well maintained after both Whipple procedures. There is increasing recognition that quality of life is an important outcome in clinical medicine, especially in conditions such as pancreatic cancer where the disease is fatal in most patients. Despite this, there is still little consensus on what is meant by quality of life. Generally, experts agree that quality of life includes the domains of physical, emotional and social well-being. Somatic sensation (ie: pain) and functional ability may also be important components [10] . The World Health Organization definition of health as being "a state of complete physical, mental and social well-being and not merely the absence of disease" has been adopted by many [ 11 ] . In the area of pancreatic cancer, there has been little attention paid to quality of life until recently. Fitzsimmons and Johnson reported that between 1980 and 1992, there were only 15 articles where quality of life was discussed [12] . However, there is also evidence of increasing interest in this area in that there were 25 articles published during the 1 year period of 1996 which mentioned quality of life. In the same study that was mentioned previously, our group compared the quality of life of patients who had had a Whipple procedure to those who had had a cholecystectomy [6] . This study did not attempt to answer the broader question of quality of life of patients suffering from pancreatic cancer which of course is important. It only addressed the issue of the effect of a Whipple procedure on quality of life. Quality of life was measured using several techniques and instruments. The time tradeoff technique (TTO) and the direct questioning of objectives (DQO) are methods for ascertaining utilities [13] [14] [15] [16] [17] . Utilities may range from 0 signifying death to 1 signifying normal health. Both of these instruments have been used previously to ascertain utilities in different health states. In addition, 2 psychometric instruments were used. The Sickness Impact Profile (SIP) is a generic instrument used to measure general health status [18] . Scores range from 0 to 100.3 with higher scores indicating poorer health. A second disease specific instrument, the Gastrointestinal Quality of Life Index (GIQLI) was also used [19] . It is a self-administered index which consists of 32 items pertaining to gastrointestinal function with scores ranging from 0 to 4 so the highest possible score is 132. A high score indicates no impairment of quality of life. It has been used previously to assess quality of life following laparoscopic cholecystectomy. The results of the quality of life assessments are shown in Table  IV . The mean utilities of the Whipple patients, using both instruments, were 0.98 and 1.0 suggesting near normal wellbeing. Similarly, results using the other instruments suggested no/minimal impairment in general wellbeing and gastrointestinal function. There were no significant differences between the Whipple patients and the control subjects. Because of the uniformly good results, analysis of factors affecting quality of life was not performed.
Kokoska and colleagues extracted data on outcome in patients with pancreatic cancer from a US Department of Defense database which collected information from over 100 institutions [20] . Between 1989 and 1996, there were 822 patients treated for pancreatic cancer. There were 168 who underwent a resection (124 had a Whipple procedure), and these were compared to those who were not resected. The resection group lived longer (mean 16.3 months versus 6.1 months). As well, quality of life was assessed using the Karnofsky Performance Score and found to be significantly improved in patients with Stages I-II cancers who underwent a resection (mean KPS 79 versus 65 for the unresected group). Those with Stage III cancers did not have improved scores. The Karnofsky Performance Score mainly assesses functional status or physical well-being and therefore is unidimensional and does not measure quality of life in the broader sense. The results obtained in this study probably reflect the fact that patients with Stage HI cancers are more likely to develop a recurrence. Thus, their performance status may not be improved by a resection. Another limitation of this study is that data were analyzed retrospectively and the KPS scores were available only at 1 time point in the patient's history. Bakkevold and colleagues studied 84 patients who had radical surgery for pancreatic cancer and compared them to those who had bypass procedures, laparotomy alone or no surgery [21] . At 3 months post discharge, radically resected patients had the best palliation and clinical performance. Eighty-two percent were mobile and 62% were pain free. The median Karnofsky Performance Score was 80 compared to 70 in the bypass group. Thus, there are limited data available on the quality of life of patients with pancreatic cancer. It seems that patients who have had a Whipple procedure and do not have recurrence of their disease have an excellent outcome. There are little data on all patients (including those who do develop recurrence). However, it seems that overall patients have an improved quality of life following resection, but it may be due to their disease being more favorable rather than the treatment being beneficial. 
Future work
It is only recently that objective assessment of the various treatments for pancreatic cancer has been performed. More trials are required to compare the various palliative treatment modalities. In so doing, it will be important to include assessment of quality of life. To date, generic instruments have been used to assess quality of life. However, they may lack sensitivity and disease specific instruments may be better. In keeping with the EORTC philosophy of developing a core module for use in all cancer patients and a disease specific module for use in patients with specific cancers, the EORTC has developed the QLQ-PAN26 to be used in conjunction with the core cancer module (QLQ-C30) [12] . This 26 item questionnaire contains 17 items sampling the symptom and side effects domain as well as 9 items sampling the emotional and social consequences of having pancreatic cancer. It has been developed by an international group and is available in 12 languages. Current studies are addressing the validity and responsiveness of this instrument. A well validated instrument such as this should be useful in clinical trials as well as assessment of patients in various stages of their disease.
